Spatial organisation of four enzymes from Stevia rebaudiana that are involved in steviol glycoside synthesis.
The sweet steviol glycosides found in the leaves of Stevia rebaudiana Bert. are derived from the diterpene steviol which is produced from a branch of the gibberellic acid (GA) biosynthetic pathway. An understanding of the spatial organisation of the two pathways including subcellular compartmentation provides important insight for the metabolic engineering of steviol glycosides as well as other secondary metabolites in plants. The final step of GA biosynthesis, before the branch point for steviol production, is the formation of (-)-kaurenoic acid from (-)-kaurene, catalysed by kaurene oxidase (KO). Downstream of this, the first committed step in steviol glycoside synthesis is the hydroxylation of kaurenoic acid to form steviol which is then sequentially glucosylated by a series of UDP-glucosyltransferases (UGTs) to produce the variety of steviol glycosides. The subcellular location of KO and three of the UGTs involved in steviol glycoside biosynthesis was investigated by expression of GFP fusions and cell fractionation which revealed KO to be associated with the endoplasmic reticulum and the UGTs in the cytoplasm. It has also been shown by expressing the Stevia UGTs in Arabidopsis that the pathway can be partially reconstituted by recruitment of a native Arabidopsis glucosyltransferase.